Hematoma resolution as a therapeutic target: the role of microglia/macrophages.
No effective therapy is available for treating intracerebral hemorrhage (ICH). One of several key components of brain damage after ICH is the neurotoxicity of blood products. Within hours to days after ICH, extravasated erythrocytes in the hematoma undergo lysis, releasing cytotoxic hemoglobin, heme, and iron, thereby initiating secondary processes, which negatively influence the viability of cells surrounding the hematoma. To offset this process, phagocytic cells, including the brain's microglia and hematogenous macrophages, phagocytose and then process extravasated erythrocytes before lysis and subsequent toxicity occurs. Therefore, we hypothesize that a treatment that stimulates phagocytosis will lead to faster removal of blood from the ICH-affected brain, thus limiting/preventing hemolysis from occurring. CD36 is a well-recognized integral microglia/macrophage cell membrane protein known to mediate phagocytosis of damaged, apoptotic, or senescent cells, including erythrocytes. CD36 and catalase expression are regulated by peroxisome proliferator activated receptor-gamma agonists (eg, rosiglitazone). We demonstrate that peroxisome proliferator activated receptor-gamma agonist-induced upregulation of CD36 in macrophages enhances the ability of microglia to phagocytose red blood cells (in vitro assay), helps to improve hematoma resolution, and reduces ICH-induced deficit in a mouse model of ICH. The beneficial role of peroxisome proliferator activated receptor-gamma-induced catalase expression in the context of phagocytosis is also discussed. Proxisome proliferator activated receptor-gamma agonists could represent a potential treatment strategy for treatment of ICH.